by a transanastomoticjejunal silastic feeding tube. A large gastrostomy tube is more effective in preventing vomiting than a nasogastric tube and eases management (Table 3 ). (The same technique is applicable to high jejunal atresias after resection back to the duodenojejunal flexure.) Causes of death: The serious effect of associated anomalies is seen from the 100 % survival of otherwise normal mature babies, as against 63 % of mature babies with another significant abnormality and no survivors under 4 lb (1 8 kg) birth weight with a major associated anomaly.
The benefit of transanastomotic jejunal drip feeding is most clearly seen in the Group C babies where survival was raised from zero to 42 % of the 24 babies.
Only one death was primarily due to anastomotic failure but pre-operative (and pre-transfer) inhalation of vomitus was a significant factor.
Unusual Facets
It has been accepted that the development of a blind pouch with hemorrhage and malabsorption was a complication of side-to-side anastomosis which would be avoided by other forms of anastomosis. However, the late follow up of these patients has revealed three such cases following the very oblique end-to-end anastomosis carried out in these jejuno-ileal atresias to join segments of unequal calibre (Nade & Dickson 1970) .
A group first called 'apple peel' by Santulli have atresia at or just beyond the duodenojejunal flexure. The bowel beyond has an entirely unfixed mesentery. The superior mesenteric vessels are absent and the bowel survives on the arcade from the right colic. Four of our 5 cases were in two pairs of siblings with identical lesions. Mishalany has recently reported 3 cases in one sibship ' (Mishalany & Najjar 1968 , Blyth & Dickson 1969 .
One of the babies with multiple anomalies was left with 22 cm of jejunum anastomosed to the ascending colon without an ileocecal valve. After three months of intermittent intravenous therapy she compensated so that she has since gained steadily on the 25th percentile for weight on a normal diet with vitamin B12 once a month, and has started school. This series only included stenoses presenting in the neonatal period. Other stenoses presented later with malabsorption which had led to preliminary diagnosis and treatment as coeliac syndrome. Such partial obstruction causing the 'stasis syndrome' seems to have been missed because of the paradoxical presentation without constipationfatty stools and bouts of diarrhoea were seen and vomiting was intermittent or virtually absent. Comment Management before and during transfer to a pxdiatric surgical unit is important. The stomach should be kept empty by the passage of a nasogastric tube and repeated aspiration during the journey. Warmth should be maintained by a portable incubator.
Surgical techniques for Group C babies with jejuno-ileal atresias may be modified.
Mr John D Atwell
(Soiuthampton Chiildren's Hospital, Southampton)
Pitfalls in the Diagnosis of Intestinal Obstruction in the Newborn
The true incidence of neonatal intestinal obstruction is unknown, but in 1964 when the Registrar General started to keep records he reported 250 patients from England and Wales; of these 163 had anorectal anomalies and 33 had Hirschsprung's disease. These figures are inaccurate as there was only one patient reported from London. The importance of early diagnosis in neonatal intestinal obstruction cannot be overstressed as delay may cause an increase in the morbidity and mortality.
One hundred and seventy patients with intestinal obstruction at differing levels of the intestine have been treated since June 1963. Group I consisted of 36 patients with duodenal obstruction: atresia, stenosis and annular pancreas (21 patients); malrotation, congenital bands and volvulus neonatorum (15 patients). Group 2 (29 patients): jejuno-ileal atresia and stenosis (16 patients) and meconium ileus (13 patients). Group 3 (62 patients with large intestinal obstruction): Hirschsprung's disease (40 patients) and the other idiopathic causes of obstruction (22 patients). Group 4 (43 patients) includes the high and low types of anorectal anomalies.
Certain liberties have been taken with this subdivision of patients. First, the rare causes of neonatal intestinal obstruction, such as pyloric diaphragm, congenital hypertrophic pyloric stenosis, intussusception, Meckel's diverticulum and colonic atresia and the more common meconium plug syndrome have been excluded. Secondly, although the patients have been subdivided into four main groups depending upon the level of the obstruction, there is some overlap between the groups: Hirschsprung's disease may involve the small bowel and, similarly, idiopathic obstruction may affect either small or large bowel or both.
Symptoms and Signs
The classical symptoms of intestinal obstruction are either primary, namely vomiting, abdominal pain and absolute constipation, or secondary (Fig 1) . A marked variation in these symptoms and signs occurs, depending upon whether the obstruction is complete as with an atresia, or incomplete as in Hirschsprung's disease. For instance, it is rare for jejuno-ileal atresia to be diagnosed later than 3 days of age as the importance of bile-stained vomiting is well recognized. On the other hand, the diagnosis ofHirschsprung's disease, malrotation, stenosis and idiopathic obstruction may be delayed due to the intermittent nature of the symptoms and signs.
Group 1: In duodenal atresia the obstruction may be either proximal (5 patients) or distal (13 patients) to the opening of the bile ducts. In 2 patients the obstruction was between the orifices of the main and accessory ducts of the pancreas, for at operation bile-stained fluid was found proximal and distal to the atresia. The absence of is rare for the obstruction to be due to Ladd's band but volvulus of the mid-gut is a common finding bile in the vomit of infants with atresia proximal to the bile ducts may cause delay in diagnosis (Young 1966) . A history of hydramnios was present in 8 patients and 8 patients werejaundiced on their initial examination. All the patients were vomiting within 48 hours of delivery. Abdominal distension and visible peristalsis was confined to the upper abdomen due to dilatation of the stomach. The classical appearance of a double bubble was seen in the erect radiograph of the abdomen. The mortality in this group of patients was high (43%) due to prematurity, mongolism and congenital heart disease as well as other more unusual congenital anomalies.
In patients with incomplete duodenal obstruction such as malrotation, congenital bands and volvulus neonatorum the method of presentation may differ from the above description. All these babies had high birth weights between 3 and 4 kg. In malrotation the obstruction may be due either to Ladd's bands or volvulus of the intestine on the superior mesenteric axis (Fig 2) . The former more innocuous form of obstruction is rare, but a volvulus was found in 14 of the 15 patients (93 %) and is thus a potential lethal complication of the malrotation. The vomiting in these patients was intermittent and bileor non-bile-stained.
Contrary to expectations, abdominal distension
with volvulus of the small bowel was a rare sign and was only noted in one patient in whom the whole of the small bowel was gangrenous. This patient died. Blood in the stool (3 patients) and in the vomit (one patient) was a serious sign of impending infarction of the bowel. Several interesting features are seen on the straight X-ray of the abdomen; for example, absence of dilated loops of bowel with fluid levels (Fig 3A) , malposition of the loops (Fig 3B) and a homogeneous area on the X-ray which represents the base of the volvulus (Fig 3c) .
Group 2: Delay in the diagnosis of jejuno-ileal atresias is rare, due to early onset of vomiting of bile-stained material, abdominal distension and the finding of fluid levels on X-ray of the abdomen. In jejuno-ileal stenosis the symptoms A Fig and signs are masked as vomiting may not occur and distension may be minimal or absent. In 2 patients with an ileal stenosis the age at operation was 4 and 9 days respectively, compared with a mean of 2 to 3 days for the remainder of the group. Partial obstruction of the ileum alters the bacterial flora and the transport of water and electrolytes across intestinal mucosa; thus the occasional patient may present with neonatal gastroenteritis in a similar manner to Hirschsprung's disease. Fortunately, a stenosis at this level of the intestine is a rare occurrence.
In patients with meconium ileus delay in the diagnosis is rare because the;e may be a significant family history or the early severe abdominal distension (Fig 4) is obvious and causes respiratory and circulatory embarrassment. This was noted in 8 of the 13 patients within 24 hours and in a further 2 patients within 48 hours. Vomiting in these infants may be minimal or absent and is often not bile-stained, which contrasts markedly with the degree of abdominal distension. Volvulus of the bowel was found in 10 patients (80%) and was sometimes seen in consecutive X-rays. In 2 patients the diagnosis was delay%d, as they presentcd on the 7th and 9th day of life with inspissated faces in the ileum causing a bolus obstruction. The clinical presentation of these 2 patients cannot be distinguished from the other causes of intestinal obstruction in Group 3.
C Fig 3c
Malrotation with volvulus. Note homogeneous area in centre ofabdomen due to base oftwisted mesentery Group 3: In this group 40 patients had Hirschsprung's disease. Subacute intestinal obstruction is the commonest method of presentation and vomiting occurred within 48 hours of delivery in 75% of these patients. Abdominal distension and the rectal signs of delay in the passage of meconium, a tight and empty rectum on digital examination and explosive decompression of the bowel on removal of the finger occurred in 60% of the patients. Diagnosis is made difficult in some patients by the intermittent nature of the symptoms and signs. Perforation of the cecum is a lethal method of presentation and occurred within 48 hours of delivery in 2 patients, both of whom died. Diarrhoea may be a presenting symptom in Hirschsprung's disease, but is a rare occurrence in the first week. But in patients diagnosed later than this the incidence was 28 %. Early decompression of the bowel by an ileostomy or colostomy before the onset of enterocolitis will lessen the mortality and morbidity of Hirschsprung's disease. In this series the average age on admission was 20 days for the early deaths compared to 6 days for the surviving infants. There were 22 patients with intestinal obstruction of unknown etiology and all presented with either subacute intestinal obstruction or perforation of the bowel in a similar manner to that intestine. There were 5 deaths in this group, 4 of whom had a fecal peritonitis from perforation of the bowel. This high mortality can only be improved by earlier diagnosis and operation.
Group 4: This group of 43 patients has been subdivided into those with high anomalies (18 patients) and low anomalies (25 patients). There can be no excuse for delay in diagnosis in this group of patients, as the anomaly should be apparent on the routine examination of the neonate.
Mortality
The mortality in this serics (Table 1) of patients has been calculated to include patients who died within one month of admission to hospital for their initial surgical treatment. It is high in duodenal atresias (43 %) and anorectal anomalies (28%), often being due to coexisting congenital anomalies. The mortality in the other groups can be improved by earlier diagnosis and better management by the surgical team.
